Binding profiles of cholesterol ester transfer protein with current inhibitors: a look at mechanism and drawback.
Although the pharmacological inhibition of cholesterol ester transport protein (CETP) has been proposed as a method of preventing and treating cardiovascular disease (CVD), the adverse effects of current inhibitors have cast doubt on the interaction mechanisms of inhibitors and CETP. In response, a molecular dynamics simulation was used to investigate their interaction and shed light on the lipid exchange mechanism of CETP. Results showed that torcetrapib, anacetrapib, and evacetrapib can induce the incremental rigidity of CETP, yet decrease the stability of Helix X and the hydrophobic tunnel of CETP, with passable binding abilities (ΔGbind, -61.08, -64.23, and -61.57 kcal mol-1). During their binding processes, Van der Waals components (ΔEvdw + ΔGSA) play a dominant role, and the inhibitory effects closely correlated with residues Cys13, Val198, Gln199, Ser230, His232, and Phe263, which could reduce the flexibility of N- and C- termini and Helix X, as well as the stability of hydrophobic tunnel, into which the three inhibitors could enter and promote the formation of intramolecular H-bonds such as Thr138-Asn192 and Arg37-Glu186. Additionally, the three inhibitors could restrain the formation of an opening at the CETP N-terminal, which given the other findings suggests the tunneling mechanism of CETP transfer. The paper closes with an explanation of conceivable causes of the insufficient efficacy of the inhibitors, and puts forward the rationality in targeting the CETP distal end for CVD therapies.